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DETAILED ACTION 
Status 

1. Claims 1-21 and 23-34 are canceled. 



Claim Rejections - 35 USC §103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in section 102 of this title, if the differences between the subject 
matter sought to be patented and the prior art are such that the subject matter as a whole 
would have been obvious at the time the invention was made to a person having ordinary 
skill in the art to which said subject matter pertains. Patentability shall not be negatived 
by the manner in which the invention was made. 

3. Claims 22 and 35 are rejected under 35 U.S.C. 103(a) as being unpatentable over Lin et 
al (US 6,262,869) in view of Gill (US 6,538,856) and Nakamoto et al (US 5,936,810). 

The aforementioned claims recite the following features, inter alia, disclosed in Lin et al 
'869: a top spin-valve giant magnetoresistive (GVR) sensor read head having a novel conductive 
lead overlay (342) configuration, comprising a substrate which is a lower shield (80) on which is 
formed a dielectric insulating layer (324); a seed layer (310) of 30 angstroms with GMR 
enhancing material formed on said dielectric layer; a ferromagnetic free layer (304) which is 45 
angstroms NiFe and 6 angstroms CoFe formed on the seed layer; a metallic, non-magnetic spacer 
layer (302) of 28 angstroms Cu formed on, i.e., in a position of being attached to something, the 
ferromagnetic free layer; a antiferromagnetic pinned layer (306) formed on the spacer layer, said 
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layer further comprising: an antiferromagnetic pinning layer (308) of 250 angstroms NiMn 
formed on said pinned layer; a first capping layer (312) of 50 angstroms Ta formed on said 
antiferromagnetic pinning layer; a longitudinal hard magnetic bias layer (348, 350) formed of 
150 angstroms of CoPtCr as a contiguous junction against a first side portion of said sensor 
element; a conducting lead layer (352), formed overlaying said longitudinal hard magnetic bias 
layer of said sensor element layer and electrically contacting a second side portion of said sensor 
element; and the first side portion extending vertically from a position between said metallic 
non-magnetic coupling layer to said metallic, non-magnetic spacer layer and the substrate while 
the second side portion extends from the capping layer to the hard bias layer upper surface. See 
Figure 16 of Lin et al. 

Regarding claim 22, Lin et al does not teach its pinned layer being a synthetic 
antiferromagnetic pinned layer (SyAP) having first and second ferromagnetic layers with a 
metallic, non-magnetic coupling layer formed on the first ferromagnetic layer. Also, Lin et al 
does not disclose the conducting lead layer contacting the horizontal region and second side 
region of the sensor element and forming a lead overlay configuration. Regarding claim 25, Lin 
et al do not show its 30 angstrom seed (GMR enhancing) layer being NiCr or NiFeCr. Regarding 
claims 28-30, Lin does not show the API, AP2 and coupling layer being from the group of CoFe, 
etc. with a thickness of 10-25 angstroms (API and AP2) and coupling layer being Ru, etc. with a 
thickness of 3-10 angstroms. Regarding claim 31, Lin does not show its NiMn pinning layer 
being 50-200 angstroms. Regarding claim 32, Lin does not teach its capping layer being 20-40 
angstroms. 
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Nakamoto et al disclose a MR head having a MR sensor stack (Figure 3) with a 
conducting lead layer (14) contacting the horizontal (side) region and second side region of the 
sensor element (the top and side of layer 40) and forming a lead overlay configuration; see 
Figure 3 of Nakamoto et al. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to have furnished the MR head assembly of Lin et al with a lead overlay arrangement 
as show by Nakamoto et al The rationale is as follows: one of ordinary skill in the art would 
have been motivated to have furnished the MR head assembly of Lin et al with a lead overlay 
arrangement as show by Nakamoto et al since an increase in the overlap amount resulted in 
increased reproduction output of the sensor; see column 13, lines 7-32 of Nakamoto et al 

Gill '856 shows: a top spin-valve giant magnetoresistive (GVR) synthetic 
antiferromagnetic pinned (hereafter "SyAP") read head having a conductive lead overlay 
configuration including a synthetic antiferromagnetic pinned layer (SyAP) comprising: a first 
ferromagnetic (pinned) layer, API (210); a metallic, non-magnetic coupling layer (208) formed 
on said first ferromagnetic layer; a second ferromagnetic (pinned) layer, AP2 (212), formed on 
the metallic, non-magnetic coupling layer; an antiferromagnetic pinning layer (214) formed on, 
i.e., in a position of being attached to something, the SyAP layer; a first capping layer (222) 
formed on said antiferromagnetic pinning layer; see Figures 9-12 of Gill. The following 
materials and thicknesses are found in columns 7-8 of Gill: the substrate is a lower shield of a 
merged read- write head formation and said dielectric layer is an insulation layer between said 
shield and said sensor element; the seed layer is a layer of GMR property enhancing material 
formed from NiFeCr formed to a thickness of between approximately 30 and 100 angstroms; the 
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ferromagnetic free layer is a double layer comprising a layer of NiFe, formed to a thickness of 
between approximately 0 and 8 angstroms, on which is formed a layer of CoFe to a thickness of 
between approximately 5 and 40 angstroms; the spacer layer of metallic, non-magnetic material 
is a layer of Cu and it is formed to a thickness of between approximately 15 and 30 angstroms; 
the first ferromagnetic layer, API, is a layer of ferromagnetic material chosen from the group of 
ferromagnetic materials consisting of CoFe, CoFeB, NiFe and CoFeNiFe it is formed to a 
thickness of between approximately 10 and 25 angstroms; the second ferromagnetic layer, AP2, 
is a layer of ferromagnetic material chosen from the group of ferromagnetic materials consisting 
of CoFe, COFeB NiFe and CoFeNiFe and it is formed to a thickness of between approximately 
10 and 25 angstroms; the metallic, non-magnetic coupling layer is a metallic nommagnetic 
material chosen from the group consisting of Ru, Rh and layer and it is formed to a thickness of 
between approximately 3 and 10 angstroms; the antiferromagnetic pinning layer is a layer of 
antiferromagnetic material chosen from the group consisting of MnPt MnPd, NiO, IrMn, FeMn 
and NiO and it is formed to a thickness of between approximately 50 and 200 angstroms; the 
capping layer is a layer chosen from the group consisting of Ta, NiCr or NiFeCr and is formed to 
a thickness between approximately 20 and 40 angstroms. See columns 7-8 of Gill for the cited 
thicknesses of the aforementioned materials. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to have furnished the MR sensor having the aforementioned free 
layer/spacer/pinned/pinning layer arrangement as shown in Lin et al with pinned layer having 
first and second ferromagnetic layers with a metallic, non-magnetic coupling layer formed on the 
first ferromagnetic layer as taught by Gill The rationale is as follows: one of ordinary skill in the 
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art would have been motivated to have furnished the MR sensor having the aforementioned free 
layer/spacer/pinned/pinning layer arrangement as shown in Lin et al with pinned layer having 
first and second ferromagnetic layers with a metallic, non-magnetic coupling layer formed on the 
first ferromagnetic layer as taught by Gill since the antiparallel pinned layer exerted a very low 
net demagnetizing field on the free layer; see column 3, lines 41-43 of Gill. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to have provided the MR sensor of Lin et al with a 30 angstrom seed (GMR 
enhancing) layer being NiCr or NiFeCr, the API, AP2 and coupling layer being from the group 
of CoFe, etc. with a thickness of 10-25 angstroms (API and AP2) and coupling layer being Ru, 
etc. with a thickness of 3-10 angstroms, the NiMn pinning layer being 50-200 angstroms, the 
capping layer being 20-40 angstroms as shown in Gill The rationale is as follows: one of 
ordinary skill in the art would have been motivated to have provided the aforementioned layer 
materials and respective thicknesses as shown by Gill since the appropriate thicknesses and 
exerted magnetic field by the second pinned anti-parallel layer were made to counterbalance the 
demagnetizing field from the AP pinned layer structure; see column 3, lines 44-48 of Gill. 

4. Claims 36-37 are rejected under 35 U.S.C. 103(a) as being unpatentable over Lin et al in 
view of Gill and Nakamoto et al as applied to claims 22-35 and 38 above, and further in view of 
Kroes et al (US 5,923,505). 

The description of Lin et al, Nakamoto et al and Gill is in paragraph 3, supra. 

Regarding claims 36-37, Lin et al do not disclose the lead structure being a laminate of 
Ta/Au/Ta with a total thickness range between 140-620 Angstroms. 
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Kroes et al show a MR sensor having a lead structure (209) that is a Ta/Au/Ta laminate 
with overall thickness of 350 angstroms; see column 2, lines 55-57 of Kroes et al. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to have furnished the MR sensor with a lead structure as shown by Lin et al with a 
Ta/Au/Ta lead structure having a thickness range between 140-620 Angstroms as taught by 
Kroes et al. The rationale is as follows: one of ordinary skill in the art would have been 
motivated to have furnished the MR sensor with a lead structure as shown by Lin et al with a 
Ta/Au/Ta lead structure having a thickness range between 140-620 Angstroms as taught by 
Kroes et al since this laminate provided a low resistivity material which connected the MR 
sensor and external circuitry, thereby improving sensor characteristics; see column 1, lines 30-36 
of Kroes et al. 

Allowable Subject Matter 

5. Claim 38 is objected to as being dependent upon a rejected base claim, but would be 
allowable if rewritten in independent form including all of the limitations of the base claim and 
any intervening claims. 

6. The following is a statement of reasons for the indication of allowable subject matter: the 
second side portion description, combined with the structural features of the sensor related to the 
lead overlay, distinguishes over the prior art of record where an impermissible reconstruction of 
layers would exist within the combination of any of the cited prior art. 
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Conclusion 



7. Applicant's amendment to claims 22 and 35 necessitated the new ground(s) of rejection 
presented in this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 

CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to George J. Letscher whose telephone number is 571-272-7591. 
The examiner can normally be reached on a Conventional work schedule. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, William Korzuch can be reached on 571-272-7589. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8000. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-437-3785 (toll-free). 
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